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This  report  presents  guidelines 
for  applying  the  four-grade  system  of 
timber  cruising  grades  for  Coast 
Douglas-fir.     It  is  intended  for  use 
by  timber  cruisers  and  grading  in- 
structors to  insure  uniform  applica- 
tion of  the  new  grades.  Photographs 


are  used  to  define  and  describe  log 
characteristics  that  are  grading 
defects . 

A  summary  of  log  grade  specifica- 
tions is  included. 


This  publication,  a  supplement  to 
"New  Timber  Cruising  Grades  for  Coast 
Douglas -f ir, "V  provides  auxiliary 
information  about  log  defects  and  the 
grading  specifications  described  in 
the  earlier  paper.     It  is  intended 
primarily  to  assist  timber  cruisers 
in  grading  coast-type,  old-growth 
Douglas-fir. 

General  Rules  for 
Applying  the  Grades 


elusion  of  a  trim  allowance  in 
the  nominal  16-foot  log  length, 
the  grading  specifications  must 
be  applied  to  the  entire  length. 

3.     Each  log  is  designated  either 

"merchantable"  or  "nonmerchantable. " 
Logs  at  least  one-third  sound  are 
considered  merchantable.  Logs 
having  a  cruise  volume  deduction 
of  more  than  two-thirds  of  their 
gross  volume  are  designated 
"nonmerchantable"  or  "cull." 


1.  The  grades  are  applied  to  live, 
standing,  old-growth,  coast-type 
Douglas-fir.     "Old  growth"  is 
defined  as  timber  estimated  to  be 
more  than  100  years  old.  "Coast- 
type"  is  the  botanical  variety  of 
Douglas -fir  Pseudotsugcc  menziesi'i 
(Mirb.)  Franco  variety  menziesii , 
growing  west  of  the  crest  of  the 
Cascade  Range  in  Washington  and 
Oregon  and  the  Sierra  Nevada 
Mountains  of  northern  California. 

The  grades  are  applicable  to 
recently  dead  or  blown  down  timber 
if,  in  the  judgment  of  the  cruiser, 
such  timber  has  not  deteriorated 
signif icantly--i . e . ,  the  expected 
yield  of  lumber  or  veneer  would 
not  be  different  from  the  same 
timber  in  a  live  and  standing 
condition. 

2.  When  the  grades  are  applied,  the 
tree  stem  is  considered  to  be 
divided  into  nominal  16-foot 
(4.88  meters)  consecutive  segments 
or  logs.     The  term  "log"  as  used 
in  this  paper  refers  to  the  desig- 
nated and  uncut  16-foot  section 

of  a  standing  tree.     If  the  cruis- 
ing procedure  specifies  the  in- 
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4.  Each  merchantable  log  is  graded 
separately  and  without  regard  for 
the  condition  or  grade  of  adjoining 
logs,  except  when  adjacent  to  a  cull. 
Logs  meeting  the  specifications  for 
Grades  I,  II,  or  III  must  be  lowered 
one  grade  when  they  are  adjacent  to 

a  cull  log. 

5.  The  grading  specifications  are 
applied  to  each  log  by  "log  faces." 
A  log  face  is  one-fourth  the  log 
circumference  for  the  full  length 
of  the  log. 

Log  faces  are  established  by 
the  cruiser  according  to  the  presence 
(or  absence)  of  log  characteristics 
affecting  the  log  grade.     The  ob- 
jective is  to  select  the  best  face 
(most  knot-free)  or  the  poorest 
(face  with  the  largest  percent  of 
surface  area  covered  by  knots) . 

Once  the  grading  faces  of  a 
log  are  established,  they  cannot 
be  shifted  except  for  large  burls 
(this  exception  is  explained  under 
item  "7"  in  the  following  section 
on  grading  specifications) . 

6.  The  grading  specifications  are 
applied  to  each  merchantable  log, 
usually  starting  with  the  butt  log 
and  progressing  up  the  tree  stem. 

A  tentative  grade  of  each  log 
is  determined  by  applying  the  knot 
(or  knot  indicator)  specifications-- 
then  the  other  grading  criteria  for 
such  defects  as  scars,  conks,  or 


bumps  are  applied  to  establish 
the  final  grade.     For  example,  if 
the  log  segment  is  knot  free,  it 
is  a  potential  Grade  Ij  the  grader 
would  then  look  for  other  possible 
limiting  defects  to  establish  the 
final  grade. 

The  grading  specifications  to  be 
applied  by  the  above  general  rules  and 
summarized  in  table  1  are  described  in 
more  detail  in  the  following  section. 

Description  of  the  Log 
Grading  Specifications 

1.  Sound  knots  are  live  or  dead  limbs 
or  limb  stubs  on  a  log  that  show 
no  evidence  of  decay.    They  are 
important  defects  in  grading  as 
their  presence  means  knots  in  the 
underlying  wood  (usually  continuing 
to  the  pith  of  the  log) .  Conse- 
quently, they  lower  value  of  logs 
for  producing  lumber,  veneer,  or 
other  products.    The  number,  size, 
and  location  of  knots  are  important 
criteria  in  determining  log  grade 
(table  1) . 

Knot  size  (diameter)  is 
measured  at  the  log  surface,  inside 
any  limb  bark  that  may  be  present, 
but  excluding  the  limb  collar  or 
any  swelling  present  at  the  surface 
juncture  (fig.  1). 

Limbs  causing  knots  may  be 
live  or  dead  and  may  protrude 
from  the  log  surface  (fig.  2)  or 
be  broken  off,  leaving  a  stub  flush 
with  the  surface  or  an  open  depres- 
sion (fig.  3) .    The  only  exception 
to  these  definitions  of  sound  knots 
is  for  small  epicormic  branches 
described  later  in  item  10. 

2.  Rotten  knots  are  live  or  dead 
limbs  or  limb  stubs  that  show 
evidence  of  decay  or  rot.  They 
often  appear  as  black  bumps  and 

may  exude  discolored  pitch  (fig.  4). 
Rotten  knots  indicate  serious 


Figure  1. — Schematic  drawing  of  a  cross 
section  of  a  log  and  limb  showing  how 
knot  size  is  determined  from  measure- 
ments (or  estimates)  of  limb  diameter 
inside  any  limb  bark  present.  Excludes 
the  limb  collar  or  common  swelling  at 
juncture  with  the  log  surface. 


Figure  2. — Numerous  dead  limbs  and 
stubs  (knots)  on  a  Grade  IV  butt 
log.     This  log  does  not  qualify 
for  Grade  II  for  two  reasons: 
(1)  it  does  not  have  two  clear 
(knot- free)  faces,  and  (2)  some 
of  the  knots  are  larger  than  2 
inches  in  diameter  and  cannot  be 
confined  to  the  upper  or  lower 
half  of  one  face.     The  log  does 
not  qualify  for  Grade  III  because 
the  knots  that  are  larger  than 
3  inches  cannot  be  confined  to 
one  face. 


Table  I- A  summary  of  cruising  grades  for  Coast  Douglas-fir 


Log 

characteristic 

Grade  ii/ 

Grade 

Grade  I  III/ 

Grade  IV 

Knot  (sound) 

One  allowed  if  1  inch  or  less 
or 

one  larger  than  1  inch  if 
within  6  inches  of  log  end. 

None  allowed  on  two 
faces.    Knots  larger 
than  2  inches  must  be 
confined  to  upper  or 
lower  half  of  one 
face. 

Knots  (sound 
or  rotten) 
larger  than 
3  inches  must 
be  confined 
to  one  face. 

Any  merchantable  log  not  meeting 
requirements  for  Grade  III. 

Rotten  knot 

None  allowed. 

None  allowed  unless 
log  is  otherwise 
Grade  I. 

Knot  indicator 

If  larger  than  1  inch,  must  be 
confined  to  no  more  than  two 
faces. 

No  requirements. 

Knot  cluster 

None  allowed. 

One  if  confined  to 
one  face. 

Any  number  if 
confined  to 
no  more  than 
two  faces. 

Indicator 
cluster 

One  allowed  if  confined  to 
one  face. 

No  requirements. 

Degrading  scar 

None  allowed  from  ground  line 
to  8  feet.    Above  8  feet:  No 
limit  for  sound  scars  6  inches 
x  6  inches  or  smaller;  larger 
sound  scars  must  be  confined 
to  either  one  face  or  not  more 
than  two  faces  in  any  one-fourth 
of  log  length.    No  rotten  scars 
allowed. 

All  scars  having  rot 
must  be  confined  to 
one  face. 

No 

requirements. 

9/ 

Sound  burl-' 

Disregard  burls  if  less  than  6  inches  in  diameter. 

If  larger  than  6-inch  diameter, 
must  be  confined  to  one  face. 

All  larger  than  6-inch 
must  be  confined  to  th 

diameter 
'•ee  faces. 

Conk,  canker, 
and 

unsound  burl 

None  allowed. 

No  requirements  if 
log  is  otherwise 
Grade  I. 

No 

requirements 

Bump  and  bulge 

None  6  inches  x  6  inches  or 
larger  allowed  from  ground 
line  to  8  feet.    No  require- 
ments above  8  feet. 

No  requirements. 

Epicormic  branches 
and  holes 

Must  be  confined  to  one  face. 

1/  A  log  meeting  specifications  for  either  Grade  I,  II,  or  III  is  lowered  one  grade 
if  adjacent  to  a  cull  log. 

y  When  burls  are  considered,  log  faces  can  be  shifted  from  the  faces  initially 
established  for  knots  or  other  characteristics. 
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Figure  3. — Knot  from  dead  limb  broken 
off  just  below  log  surf ace  ^leaving 
a  shallow  depression.     This  is  a 
1-3/4-inch  knot  and  therefore  is 
not  allowed  in  a  Grade  I  log  unless 
it  is  the  only  knot  larger  than  1 
inch  on  the  log  and  also  is  located 
within  6  inches  of  the  log's  end. 
Any  number  of  sound  knots  less  than 
2  inches  in  diameter  are  allowed  on 
Grade  II  logs  providing  the  log  has 
two  clear  (knot- free)  faces. 


Figure  4. — Typical  rotten  knots:    A,     Knot  with  decay  evident  on  and  around  the 
limb  stub.     This  type  of  knot  is  permitted  on  a  Grade  II  log  if  it  is  the  only 
]<not  (live  or  dead)  on  the  log  and,  in  addition,  is  within  6  inches  of  the  log 
end  (as  it  is  larger  than  1  inch) .     B,     Numerous  decaying  knots  on  a  Grade  IV 
butt  log;  knots  are  exuding  black  pitch.     This  log  does  not  qualify  for  Grade 
III  because  there  are  knots  (sound  or  rotten)  larger  than  3  inches  that  cannot 
be  confined  to  one  face. 
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deterioration  in  the  underlying 
wood  and  therefore  are  not  allowed 
in  Grade  I  logs.     They  are  only 
permitted  in  Grade  II  logs  that 
are  otherwise  of  Grade  I  quality. 
In  Grade  III  logs,  rotten  knots 
larger  than  3  inches  in  diameter 
must  be  confined  to  one  face 
(table  1) . 

3.     Knot  indicators  are  bark  distor- 
tions that  indicate  the  presence 
of  underlying  knots.     As  knots 
become  overgrown  and  buried  by 
tree  growth,  concentric  rings  or 
linear  breaks  in  the  normal  bark 
pattern  may  persist  for  many  years. 
The  early  stages  of  the  overgrowth 
may  be  covered  with  callous  tissue. 


Figure  5. — An  elliptical  knot  indicator. 
Size  is  determined  by  the  vertical 
distance  across  the  depression  as 
shown  by  the  arrows.     This  indicator 
is  slightly  larger  than  1  inch.  All 
such  indicators  must  be  confined  to 
one  face  on  Grade  I  logs.  Indicators, 
regardless  of  size  or  number,  are  not 
degrading  for  Grades  II,  III,  or  IV. 


Many  indicators  are  circular  or 
elliptical  with  a  small  depression 
or  hole  in  the  center. 

The  size  of  knot  indicators 
is  an  important  grading  criterion. 
Indicators  of  less  than  1  inch  in 
diameter  generally  mean  the 
underlying  knot  is  so  deeply 
buried  that  wood  product  yield 
will  not  be  significantly  affected. 
Therefore,  only  knot  indicators 
larger  than  1  inch  in  diameter 
are  considered  in  grading. 
Figure  5  illustrates  how  indicator 
size  is  measured.     Some  examples 
of  typical  knot  indicators  are 
shown  in  figures  6  through  8. 


Figure  6. — This  2-inch  indicator 
would  be  allowed  in  a  Grade  I 
log  provided  it  and  any  others 
larger  than  1  inch  were  con- 
fined to  no  more  than  two  faces. 
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Figure  8. — Typical 
less  than  1  inch 
would  be  ignored 


small  indicators 
in  size.  These 
in  grading. 


Knot  clusters  are  thre 
sound  limbs  or  stubs, 
are  1  inch  or  larger, 
contiguous  group  (fig. 
signify  a  relatively  1 
serious  defect  in  the 
wood.     They  are  not  al 
Grade  I  logs.    One  is 
in  a  Grade  II  log  if  i 
fined  to  one  face.  In 
logs,  any  number  of  cl 
allowed  provided  they 
fined  to  no  more  than 


e  or  more 
all  of  which 
that  form  a 

9) .  They 
arge  and 
underlying 
lowed  in 
permitted 
t  is  con- 
Grade  III 
usters  are 
are  con- 
two  faces. 


Indicator  clusters  are  three  or 
more  contiguous  knot  indicators. 
They  usually  form  a  distinct  bark 
pattern  rising  above  the  log 
surface  (fig.  10).     One  is  allowed 
on  a  Grade  I  log  if  it  can  be 
confined  to  one  face.     They  are 
not  considered  defects  in  Grades 
II,  III,  or  IV. 


Figure  9. — A  typical  knot  cluster 
with  three  or  more  limbs  or  stubs 
of  1  inch  or  larger.     Knot  clusters 
are  not  allowed  in  Grade  I  logs. 
This  knot  cluster  extends  into  two 
log  faces  and  therefore  would  not 
be  allowed  in  a  Grade  II  log.  Any 
number  of  clusters  are  allowed  in 
a  Grade  III  log  if  confined  to  no 
more  than  two  faces. 


Figure  10. — A  typical  indicator 
cluster.     This  cluster  of  indica- 
tors is  confined  to  one  log  face 
and  therefore  would  be  allowed  on 
a  Grade  I  log  providing  it  was 
the  only  one  on  the  log.  Any 
number  of  any  size  of  indicator 
clusters  are  permitted  in 
Grades  II,  III,  and  IV. 

i.    Scars  are  the  result  of  injury  to 
the  tree  stem  from  such  things  as 
fire,  logging,  frost,  lightning, 
and  falling  limbs  or  trees.  Scars 
from  recent  injuries  may  show  only 
exposed  wood;  older  wounds  may  have 
callous  tissue  around  the  edges  or 
be  completely  overgrown.  Overgrown 
scars  often  have  underlying  rot. 
Pitch  is  often  present  in  scars. 
Exposed  wood  may  have  checks  from 
weathering  and  may  be  stained  or 
show  signs  of  decay.     Scars  with 
advanced  rot  may  have  a  hole  or 
hollow  area  where  the  underlying 
wood  has  disappeared.  Various 
types  of  scars  are  illustrated  in 
figures  11  through  15. 

The  size,  location,  and  sound- 
ness of  scars  are  particularly 
important  for  Grade  I  specifications. 
In  Grade  I  butt  logs  no  scars  are 
allowed  from  the  ground  line  to 
8  feet  up  the  stem  except  that  an 
open  and  shallow  scar  of  recent 
origin  may  be  considered  superficial 
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Figure  11. — A  sound,  partially 
overgrown  scar.     This  would 
not  be  allowed  in  a  Grade  I 
log  but  would  be  permitted 
in  Grade  II  even  if  it  had 
signs  of  decay  because  it 
is  confined  to  one  face. 


Figure  12. — An  overgrown  scar  that 
should  be  assumed  to  have  under- 
lying rot.     It  would  be  permitted 
in  a  Grade  II  log  as  it  is  con- 
fined to  one  face. 
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Figure  13. — A,     Butt  log  with  partially 
overgrown  scar  and  void  caused  by 
advanced  decay;  3,     cross  sections  of 
the  same  butt  log  at  3  feet  and  10 
feet  above  ground  showing  interior 
cavity  and  decayed  wood. 
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Figure  14. — A  long,  partially  overgrown 
seam  probably  caused  by  lightning . 
This  scar  extends  in  a  spiral  pattern 
along  the  tree  stem  and  cannot  be 
confined  to  one  face.     It  would  not 
be  allowed  in  a  Grade  II  log. 

and  be  disregarded  if,  in  the 
judgment  of  the  cruiser,  lumber 
or  veneer  recovery  will  not  be 
affected  (fig.  16) .     On  sloping 
ground  this  8-foot  distance  is 
measured  from  the  uppermost  point 
on  the  slope  (fig.  17).  Above 
8  feet,  any  number  of  sound, 
small  (6  by  6  inches  or  less) 
scars  are  permitted—larger 
sound  scars  must  be  confined  to 
either  one  face  or  not  more  than 
two  faces  in  any  one- fourth  of 
the  log's  length.     No  scars  with 
decay,  regardless  of  size  or 
location,  are  permitted  in 
Grade  I  logs . 

For  Grade  II  the  only  re- 
quirement is  that  scars  having 
decay  must  be  confined  to  one 
face.    There  are  no  scar  criteria 
for  Grades  III  or  IV. 

7.    Sound  burls  are  round  or  ellipti- 
cal woody  growths  that  protrude 
abruptly  from  the  log  surface 
and  have  no  evidence  of  decay 
or  exuding  pitch  (figs.   18  and 
19).    They  usually  have  a  broken 


Figure  15.--A  sound  scar,  about  8  by  10 
inches,  near  the  upper  end  of  the  butt 
log.     This  type  of  scar  is  permitted 
in  Grade  I  logs  if  it  is  confined  to 
one  face.     If  the  scar   (open  and  sound) 
extended  into  two  faces,  it  would  also 
be  allowed  in  Grade  I  logs  providing 
it  was  limited  to  any  one-fourth  of 
the  log's  length  and,  if  on  a  butt  log, 
was  8  feet  above  ground  line.  Any 
number  of  sound  scars  above  8  feet  are 
permitted  in  Grade  I  logs  providing 
they  are  6  by  6  inches  or  smaller. 

bark  pattern  characterized  by 
small,  knobby  or  irregular  patches 
of  bark.     Their  point  of  attach- 
ment is  characteristically  smaller 
in  diameter  than  the  maximum 
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Figure  16. — A  recent  logging  scar  that 
would  not  affect  product  recovery , 
particularly  since  most  of  it  is  in 
the  stump  area.     This  scar  would  be 
considered  superficial  and  would  be 
disregarded  in  grading. 


NO  SCARS  '  | 
ALLOWED  BELOW  | 
THIS  POINT  IN  A  | 
GRADE  1  LOG  1 


Figure  17. — Schematic  drawing  of  lower 
section  of  butt  log  showing  how  the 
limiting  8-foot  distance  from  ground 
line  is  measured  on  trees  on  a  slope. 
Note  that  this  limiting  8-foot  dis- 
tance extends  below  the  lower  end 
of  the  butt  log  to  include  all  of 
the  estimated  stump  area. 


Figure  18. — A  sound  burl  larger  than 
6  inches  that  would  be  permitted 
in  Grade  I  logs  because  it  is  con- 
fined to  one  face. 


Figure  19. — A  sound  burl  that  would 
not  be  permitted  in  Grade  I  logs 
because  it  is  not  confined  to  one 
face.     It  would  be  allowed  in 
Grade  II  logs  because  it  can  be 
confined  to  three  faces. 


diameter  of  the  burl  as  it  extends 
from  the  trunk.    These  character- 
istics distinguish  burls  from 
cankers  described  in  the  following 
section  (item  8) . 

Small,  sound  burls  (less  than 
6  inches  in  diameter)  are  not 
degrading  and  should  be  disregarded. 
Larger  burls  generally  cause  dis- 
torted grain  in  the  underlying  wood, 
and  therefore,  the  area  they  cover 
is  limited  for  grading.  Burls 
larger  than  6  inches  in  diameter 
must  be  confined  to  one  face  for 
Grade  I  logs.     For  Grades  II  and 
III,  all  burls  larger  than  6  inches 
must  be  confined  to  not  more  than 
three  faces. 

Log  grading  faces  can  be 
shifted  so  that  burls  are  grouped 
as  much  as  possible.     Such  shifting 
of  faces  is  independent  of  the 


principal  grading  faces  established 
on  the  basis  of  knots  or  indicators. 

8.    Conks,  cankers,  and  unsound  burls 
indicate  the  presence  of  decay  in 
the  interior  of  a  log.     These  char- 
acteristics are  not  allowed  in 
Grade  I  logs  and  are  only  permitted 
in  Grade  II  logs  that  otherwise 
meet  the  specifications  for  Grade  I. 

Conks  are  the  fruiting  bodies 
of  wood-rotting  fungi.     On  the  trunks 
of  mature  Douglas-fir,  the  most 
common  conks  are  caused  by  Phellinus 
pini  (Thore  ex  Fr.)  Pilat  (=  Worries 
pini)   (fig.  20) .     Conks  of  a  red 
brown  butt  rot  are  caused  by 
Phaeolus  schweinitzii  (Fr.)  Pat. 
(=  Polyporus  sohweinitzii) ,  commonly 
called  velvet  top  fungi;  they  may 
also  be  found  on  the  roots  (fig.  21) 
or  on  the  lower  portion  of  the  butt 
log  but  rarely  are  they  found  above 


Figure  20. — Conks  of  Phellinus  pini   (Thore  ex  Fr.)  Pilat   (=  Pomes). 
This  is  the  most  common  trunk  rot  of  Douglas- fir . 
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Figure  21. — A  typical  Phaeolus 

schweinitzii  (Ft.)  Pat.  (=Polyporus 
schweinitzi-i)  ,  or  "velvet  top"  conk 
on  the  tree  root  collar.  Although 
it  is  below  the  butt  log,  it  is 
evidence  of  serious  red  brown  cubical 
rot  extending  into  the  butt  log  and 
therefore  precludes  the  log  from 
being  Grade  I.     This  butt  log  would 
also  not  qualify  for  Grade  II  unless 
it  was  otherwise  of  Grade  I  quality. 


the  first  16  feet  of  the  trunk. 
Phaeolus  sohweinitzi'i  conks  found 
below  the  butt  log  or  the  stump 
or  on  the  roots  should  be  considered 
as  oecuvving  on  the  butt  log; 
such  a  log  could  not  qualify  for 
Grade  I  and  could  only  be  Grade  II 
if  it  is  otherwise  of  Grade  I  quality. 
These  specifications  for  conks  do 
not  prevent  a  cruiser  from  "culling" 
a  log  if,  in  his  judgment,  the  number 
and  location  of  conks  warrant  it. 

Cankers  are  lesions  in  the  bark 
characterized  by  swelling  and  convo- 
lutions of  callous  tissue  and  pitch. 


—  Boyce,  John  Shaw.  1961.  Forest 
Pathology,  the  American  Forestry  Series. 
McGraw-Hill  Book  Co.,  New  York,  Toronto, 
London . 


They  have  sloping  edges  and  a  maxi- 
mum diameter  occurring  at  the  base 
where  they  protrude  from  the  trunk 
(fig.  22) .     They  are  usually  caused 
by  dwarf  mistletoe  and  rusts. 


Figure  22. — Typical  cankers.  Like 
conks,  they  are  not  permitted  on 
Grade  I  logs  and  are  permitted  only 
on  Grade  II  logs  that  otherwise  meet 
the  specifications  for  Grade  I. 
They  are  permitted  in  Grades  III 
and  IV  logs. 
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Unsound  burls  showing  evidence 
of  decay  and  pitch  (fig.   23)  are 
rare  on  Douglas-fir;  when  present, 
they  should  be  considered  the  same 
as  conks  or  rotten  knots,  i.e., 
they  are  not  allowed  on  Grade  I 
logs  and  are  allowed  only  on 
Grade  II  logs  that  are  otherwise 
of  Grade  I  quality.     Rotten  knots 
that  are  swollen  and  overgrown 
with  knobby  bark  sometimes  have 
the  appearance  of  unsound  burls. 


Figure  23. — Unsound  burls.     They  indi- 
cate decay  in  the  underlying  wood 
and,  like  conks  and  cankers,  are  not 
permitted  on  a  Grade  I  log  and  are 
only  permitted  on  a  Grade  II  log 
that  is  otherwise  of  Grade  I  quality 
The  grading  faces  may  not  be  shifted 
to  accommodate  unsound  burls  as  they 
may  be  for  sound  burls. 

9.    Bumps  and  bulges  are  bark-covered 
swellings  that  do  not  conform  to 
the  normal  taper  in  the  tree  stem 
or  the  normal  swelling  in  butt 
logs  (fig.  24) .     They  may  occur 
at  any  point  on  the  tree  stem  but 
are  only  considered  degrading  in 
the  butt  log.     They  often  indicate 
decay  in  the  interior  of  the  log. 
In  Grade  I  logs,  no  bumps  or 
bulges  larger  in  area  than  6  by  6 
inches  are  allowed  from  ground 
line  to  8  feet  up  the  stem.  On 
sloping  ground  the  8-foot  distance 


is  measured  from  the  uphill  side 
(see  fig.  17).     Above  8  feet  from 
ground  line,  all  bumps  and  bulges 
can  be  disregarded  in  grading. 
These  grading  rules  do  not  pre- 
vent the  cruiser  from  making  a 
log  volume  deduction  for  a  bump 
or  bulge. 


Figure  24. — These  bumps  and  bulges  are 
in  the  lower  8  feet  of  the  tree  and 
therefore  are  not  allowed  in  Grade  I 
logs.     Only  bumps  or  bulges  smaller 
than  6  by  6  inches  in  area  are  allowed 
in  this  8-foot  section  for  Grade  I 
logs.     There  are  no  bump  or  bulge 
requirements  for  Grades  II,  III,  or 
IV. 
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10.    Epioornrio  branches  are  small 
(less  than  one-half  inch), 
sprout-type  limbs  that  originate 
from  latent  or  dormant  buds  just 
under  the  bark.    Underlying  the 
epicormic  branch  or  stub  is  a 
correspondingly  small  knot  that 
generally  does  not  extend  very 
far  into  the  wood.     The  only 
grading  requirement  is  that  they 
be  confined  to  one  face  for 
Grade  I  logs. 


11.    Boles  are  defined  as  the  small 
openings  in  the  bark  caused  by 
bird  pecking  or  insect  activity 
(fig.  25).     Such  activity  usually 
results  in  stained  spots  with 
embedded  bark  in  the  underlying 
wood.     Bird  pecking  is  often 
repeated  year  after  year  on  the 
same  tree,  resulting  in  layers 
of  overgrown  peck  spots.  Holes 
are  considered  degrading  only  for 
Grade  I  logs  where  they  must  be 
confined  to  one  face. 


Figure  25. — A,     Holes  in  the  bark  caused  by  combined  bird  and  insect  activity; 
B,     Typical  bird  peck  holes.     In  both  illustrations ,  the  holes  are  confined 
to  one  log  face  and,  therefore,  are  permissible  in  Grade  I  logs. 


14 


to 

p 


p 

•H 
tp 
I 

tO 

cd 

rH 

M 
P 
O 
Q 

P  P 

>—)  tO 

cd 
«  o 
p  u 

•H 

<+-i  bO 

-a  c 

o  -H 
o  X> 
S  03 

P 

•  bo 
O 

bO 
O 

P  r-H 

crj 

X  P 

O  O 

■H  4-1 
OS 

to 

-a  a> 

p  P 

crj  -H 
i— i 
-  CD 

•  xj 

X  -H 

i-l  CJ 

cd 

o-  • 

~  r~- 

0)  CTl 
C  rH 

cd 


XJ 


1-1  p 
■-I  P 

•H  CD 

e 

-  -H 

•  P 

Ph  CD 

ex, 
x 

rH  PJ 

•v  CD 
00  bO 
rH  C 
CN  cd 

I  OS 

S 

2  Xl 
Oh  P 
cd  • 

p 

Ph  p  o 
((  «  M 
O-    0  0 
P  P 

•  o  o 

to  P-, 
CD  « 
OS  P  X) 

to  P 

•  cd  cd 

>     2  r-H 

CD 

P 


P 

o 

•H 

■P 

cd 

CD 


CD 


P 
O 


P 
O 
PL, 


o  a, 

2 


P 

o 


H 
Cp 

<  -H  P 

Q  U  cd 
CO    Cd  4-1 

Daw 


i— i  bo 

Ph  3 

Ph  o 
cd  Q 

CD  4-> 

x  to 
+->  cd 
o 

o  u 
p 

bo 
CD  P 
Xl  -H 
•H  tO 
3  -H 
bO  -3 
rH 

CD  CD 
•H 

X  P 
Ph  O 
Cd  <4H 
rH 

W)  6 
O  CD 
4->  P 
O  CO 

X  X 

Ph  CO 

cd  0 

Xl 

CO  cd 

•H  fH 

bO 
I 

P 

p 


p 

rH 
O 
Ph  O 
CD  H-l 
rH 

2 

to  CD 
•H  C 

E—  CD 

p 
Cp 

O 


cp 
o 

p 
o 

•H 
P 

cd 

fH 

p 

CO 

p 


XI 
P 

cd 


cd 


bO 
P 


cd 

rH  • 

P  CO 
CD 

cd  XI 

cd 

X  rH 

P  bO 

rH 

CD 
3 
o 


I 

cd 

CD 
■H 
X) 

P 

•H  CO 
«  Xl 
P     rH  C 

O  -H  cd 

0  CM  p 

MH  I  CO 

CD  CO 

xi  cd  x 

r-H  P 

-MS 
bO  p  O 

C     O  rH 

•h  a 

CO 


p 

fH 

a 

rH 

CD 
P 


O 


XJ 

CD  P 

x)  cd 

c  x 

CD  P 
P 

C  CO 

•  H  CD 
fH 

CO  P 

•H  P 

cd 

P  CD 

r-H  <+_| 


bO 
i 

P  XI 

CO  r-H 
Cd  O 

o 

CJ  1 

/->  co 

•H  P 
P  •H  N. 
rH  K 

-  cd  cs 

^  P  £ 

bo  cr 

O  G 

o  x 
o  co 
bo  3  -P 
P  ^  O 

•h  -a 
•a  «  s 

fH  Q) 

o  co 

Ph 


cd 

fH 

CJ 


CO 
Q 
OS 

o 

X 

PJ 


co 
P 


tp 
I 

CO 

cd 

r-H 

bO 
P 
O 
Q 

fn  P 

>X>  CO 

cd 

-  o 

P  CJ 
•H 

tp  bo 
XJ  p 
O  -H 
O  XJ 
3:  cd 
P 

•  bo 
O 

bo 

xi  o 

fH  rH 

cd 

X  fH 

CD  O 

•H  HH 
OS 

CO 

-a  cd 

p  P 

cd  -H 

r-H 

-  0 

•  X) 
X  -H 

P 

rH  CJ 
P 

cd 

O-  • 

r-- 

»■ 

cd  a> 

P  rH 

cd 


rH  C 

•H  CD 

S 

-  -H 

•  fH 

Ph  CD 
Ph 
X 

rH  LU 

-  CD 

00  bo 

rH  p 

CN  cd 
i  OS 
3£ 

2  XI 
Oh  P 

cd  • 
P 

Ph  P  O 

cd  co  bo 

Oh    CD  CD 
fH  fH 

•  o  o 

CO  LL- 

CD  - 
Oi 

CO 

•  cd  cd 
>  3 

fH  JZ 

CD  P 
CO  p 


P  P 
O  -H 

•  H  tp  C4_, 

P     I  O 

Cd  CO 

CD  cd  p 

•H  rH  O 
rH  bO-H 

Ph  P  P 

Ph  O  cd 

cd  a  p 
p 

CD  P  CO 

-P    CO  p 

P     Cd  rH 

O  rH 

O  U  'H 


I 

cd 

CD 
■H 
X) 

p 

•H 


CO 

»x> 

p  p 


CD  MH 
CD  I 


4H 

CD 
XI 


cd 


co 


XJ 

p 


p 
p 

O 


O  Oh 


p 
o 

fx, 

<c 

a 

CO 

a 


bfl 
CD  p 
XJ  ■H 
•H  CO 
P  -H 
U)  p 
P 

CD  CD 
•H 

X  P 
Ph  O 
Cd  <P 
P 

bO  S 
O  CD 
P  P 
O  co 
X  X 

Ph  CO 

cd  CD 
X! 
CO  cd 
•H  p 


XI 

P 
cd 

XJ 
•H 

cd 

bo 
P 


cd 

P  • 

P  CO 
CD 

cd  xl 


bO  O 

p  a 


cd  x 

H  P 

bO  3 
P  O 


CO 

p 
p 

o 

p 

CD 


ITi 

cd 
o 
u 


X 
p 


o 

•H 
tp 
•  H 

CD 

cd 

Oh 


c 

O 

•r-.' 
P 

cd 
P 
CO 


bo 
i 

P 
P 


X 

o 
Xl 

CO 

cd 


cd 
P 
bO 

p 

CD 

3 
o 


»  cd 
<—>  P 
bo  cr 
o 

rH  -a 

v-^  O 

o 

bO  3 
P 


P 
bo 
i 

XI 


Ph  O 

CD  H-i 
P 

3 

CO  CD 
•H  C 

X 

Ph  CD 
X 
P 

<P 
O 


XI 

CD  P 

xl  cd 

P  X 

CD  P 
P 

P  co 

•H  0 
P 

CO  P 

•H  P 

cd 

p  0 

H  CP 


X) 

cd 
P 


Co 
co 

'  O 

co  X 
P  0) 

o  co 

P  PL, 


CO 

a 

Oh 

o 

X 
PJ 


CO 

p 


P  rH 


<P 
I 

CO 

cd 

rH 

bo 

P 

o 
a 

p  p 

X>  CO 

cd 
•>  o 
P  u 

•H 

cp  bO 

X)  p 

O  -H 

O  X) 


p 
p 

0 


P 

•  bO 
O 

bo 
X)  O 

P  rH 

cd 

X  P 
CD  O 
•H  CP 
OC 

CO 

XI  0 

p  p 

cd  -H 

rH 

-  CD 

•  X) 
X  -H 

P 

rH  CJ 
P 

cd 

Oh  • 

-  r-~ 
0  CTi 

P  rH 

cd 


P 
,  0 
Ph 
X 
rH  PJ 

-  <u 
oo  bo 

rH  P 

CN  cd 
I  OS 

2  XI 

Oh  P 

cd 

Ph  P 

cd  co 

O-    0  0 

p  p 

•  o  o 

co  pu 

0 

OS  P  Xl 

CO  P 

•  0  cd 

>    3  rH 

P  X  P 
0  p  p 
P  o 

O  Oh 

2 


P  P 
O  -H 
•H  MH  <P 

P    I  o 

Cd  CO 

CD   cd  p 

•H    rH  O 

i— I  b£)  'H 
Ph  P  P 
Ph  O  cd 
POP 
P 

0  P  CO 
X  CO  P 
P  Cd  rH 
O  rH 

O  U  -H 


bO 


p 
o 

PL, 


bo 
0  P 
XI  -H 
•H  CO 
P  -H 
bo  P 
P 

a  u 

•H 

X  P 

Ph  O 

Cd  <P 
P 

bO  S 

O  0 

p  p 

O  CO 

X  X 

Ph  CO 

cd  0 

XI 
CO  cd 
•H  P 


X! 
P 

CS 


bo 
P 


cd 

P  • 

p  CO 

0 

cd  x) 
cd 


i 

cd 
u 

•H 

X) 
P 

•H  CO 
-  X3 

P  P  P 

CD  -H  cd 

0  CH  4-1 

<P    i  co 
0  to 
xl  cd  x 


-  DO  3 
bO  P  O 
P  o 

•H  Q 


CO 


p 

p 
o 


p 

M 
i 

P  X) 


p 
0 
X 
6 


o  p 

■H  O 

Cp  -H 

<C  -H  P 

Q    CD  cd 

co  cd  p 

X    Oh  CO 


bfl 

I 

fH 

p 


X 

p 
o 

X 

CO 

cd 


P 
bo 

P 
0 
3 
o 


Ph  O 
0  tp 
P 

3 

to  0 

•H  P 

X 

E-  0 
X 


XI 

0  p 

x)  cd 

P  X 

0  P 
P 

P  to 

•  H  0 
P 

CO  P 


CO 

cd 
O 

U  ' 

"•r0> 

-s  CO 
X  0) 

p 

P  -H  K! 

rH  R 

-  P 

p  E 
bo  cr 
o 

rH  XI 

w  o 

o 

bO  3  -P 
P  ^  O 

co  3 
P  0) 
O  CO 
Rh 


to 

co 


XI 

cd 
P 

CJ 


cd 

tp  p  0 

O   H  MH 


CO 

Q 
OS 

o 

3: 

X 
PJ 


P 

o 


to 

p 


cp 
i 

to 
cd 

rH 

bO 
P 
O 
Q 

p'  P 

r-2  tO 

cd 
■  o 
P  u 

•H 

cp  bO 

X3  P 

O  -H 

O  XI 

3=  cd 

p 

.  bO 
O 

bO 
X)  O 

P  rH 

cd 

x  P 

CD  O 
•H  <P 
OS 

to 

0 

c 


p 
p 

0 


tp 

I 

to 
cd 


tp 
o 


XI 

p 

cd 


•  P 

Ph  0 
Ph 
■3"  X 
rH  PJ 

-  CD 
00  bO 

rH  P 

CN  cd 
I  OS 

3£ 

2  X3 

Oh  P 

cd  • 
P 

Ph  P  O 

cd  to  bO 

Oh      0  0 
P  P 

•  o  o 

CO  PL, 

0  - 

OS  P  XI 

to  p 

•  0  cd 

>     3  rH 

P  X  p 
0  p  P 
CO   P  o 

O  Oh 

•  2 

p 

OOP 

PL, 


rH  bO 
Ph  P 
Ph  O 

cd  a 

0  p 
X  to 
p  cd 
o 

o  CJ 

p 

bO 

0  p 

-a  -H 

■H  CO 
P  -H 

bo  P 
P 

o  o 

•H 

X  P 

Ph  O 

cd  <p 

bO  6 
O  0 


I 

cd 
o 

•H 
Xl 
P 


P  -H 

U  cp 


to 

XJ 

P  P 


0 
cm 
0 
x> 


o 

X 


-  0 

•  XI 
X  -H 
P 

rH  CJ 
P 

cd 

Oh  • 

-  r-~ 
0  a> 

P  rH 

cd 

-J 


CP  -H 

•H  P 

o  cd 
co  cd  p 

X    Oh  CO 


< 
a 


Ph  tO 

cd  0 

XI 

to  cd 

•H  P 
bO 
p  I 

p  p 

O  P 

Ph  O 
0  C|H 

p 

3 

to  0 

•H  P 

X 

E—  0 
X 
P 

tp 
O 


XJ 

p 

cd 

x) 

•H 

cd 

bO 

P 
•H 

P 
•H 

cd 

P  • 

p  to 
0 

cd  xi 
cd 

x  P 
P  bO 


bO 
-  P 
bo  O 

p  a 


co 

•H 
P 

P 


cd 
p 

to 

X 

p 
3 
O 
P 
bO 
I 

XJ 


O 

O  CJ 


o 

X 


p  - 

0  , — > 
X  X 
6  P 

•H  «H 
P  rH 

"  P 

'53  & 
o 

rH  XI 

w  o 

o 

bO  3 
P 


XI 

0  P 

xi  cd 

P  X 

0  p 
p 

P  to 

•H  0 
P 

tO  P 
•P  P 

cd 

P  O 

H  CM 


X) 

cd 
P 

CJ 


co 
a 

OS 

o 

X 

PJ 


C35 

X 
co 

-p 
o 

to  X 

P  0) 

O  CO 

P  PL, 


The  mission  of  the  PACIFIC  NORTHWEST  FOREST 
AND  RANGE  EXPERIMENT  STATION  is  to  provide  the 
knowledge,  technology,  and  alternatives  for  present  and 
future  protection,  management,  and  use  of  forest,  range,  and 
related  environments. 

Within  this  overall  mission,  the  Station  conducts  and 
stimulates  research  to  facilitate  and  to  accelerate  progress 
toward  the  following  goals: 

1.  Providing  safe  and  efficient  technology  for  inventory, 
protection,  and  use  of  resources. 

2.  Developing  and  evaluating  alternative  methods  and 
levels  of  resource  management. 

3.  Achieving  optimum  sustained  resource  productivity 
consistent  with  maintaining  a  high  quality  forest 
environment. 

The  area  of  research  encompasses  Oregon,  Washington, 
Alaska,  and,  in  some  cases,  California,  Hawaii,  the  Western 
States,  and  the  Nation.  Results  of  the  research  are  made 
available  promptly.  Project  headquarters  are  at: 

Fairbanks,  Alaska  Portland,  Oregon 

Juneau,  Alaska  Olympia,  Washington 

Bend,  Oregon  Seattle,  Washington 

Corvallis,  Oregon  Wenatchee,  Washington 
La  Grande,  Oregon 


Mailing  address:    Pacific  Northwest  Forest  and  Range 
Experiment  Station 
P.O.  Box  3141 
Portland,  Oregon  97208 


GPO  998-42  6 


The  FOREST  SERVICE  of  the  U.S.  Department  of  Agriculture  is  dedicated 
to  the  principle  of  multiple  use  management  of  the  Nation's  forest  resources 
for  sustained  yields  of  wood,  water,  forage,  wildlife,  and  recreation. 
Through  forestry  research,  cooperation  with  the  States  and  private  forest 
owners,  and  management  of  the  National  Forests  and  National  Grasslands,  it 
strives  —  as  directed  by  Congress  —  to  provide  increasingly  greater  service  to 
a  growing  Nation.  fa 

The  U.S.  Department  of  Agriculture  is  an  Equal  Opportunity  Employer. 
Applicants  for  all  Department  programs  will  be  given  equal  consideration 
without  regard  to  race,  color,  sex  or  national  origin. 


